Exocytic and endocytic membrane trafficking in axon development.
In the complex neuronal circuits in the nervous systems, billions of neurons are precisely interconnected by long, thin processes called the axons. The growth cone, a highly motile structure at the tip of an extending axon, navigates by responding to a variety of extracellular molecular cues toward their distant target cells and make synaptic connections. Emerging evidence indicates that exocytic and endocytic membrane trafficking systems play multiple important roles in the regulation of such axonal morphogenetic processes. Exocytosis and endocytosis organize the subcellular distribution of membrane-associated molecules, such as receptors, cell adhesion molecules, and cytoskeletal regulators, to control intracellular signaling and driving machineries. Furthermore, the exocytosis of trophic factors and extracellular proteinases act on surrounding microenvironments to affect growth cone motility. In this Review Article, we summarize our current understanding of the regulation and function of exocytic and endocytic membrane trafficking in axon morphogenesis during development, and discuss potential mechanisms of how the membrane trafficking systems exert such morphological changes.